1. Perfusion of the isolated rat liver was accompanied by a rising level of transcobalamin I1 in the perfusate. There was no change in the concentration of transcobalamin I over the 5 h perfusion period.
Normal serum contains two vitamin B,,-binding proteins, transcobalamin I (TC I) and I1 (TC 11). TC I (molecular weight 120000) probably comprises a number of isoproteins, one component of which (so-called Binder 111) can be separated by appropriate techniques (Gizis, Dietrich, Choi & Meyer, 1970; Bloomfield & Scott, 1972; England, Clarke, Down & Chanarin, 1973) . Antigenically, TC I is identical to vitamin B,,-binding proteins in body fluids and other tissues (Simons, 1964) and these have been termed collectively R binders. An R binder derived from leucocytes has been labelled with [G-14C] leucine in vivo (Simons & Weber, 1966) and an R binder in cells derived from stomach and salivary gland in tissue culture has been shown by radioautography to take up labelled amino acid (Hurlimann & Zuber, 1969) . It has been suggested that TC I in plasma is derived from breakdown of leucocytes (Simons, 1964) .
TC I1 has a molecular weight of 35000 and is immunologically distinct from TC I. Tan & Hansen (1968) , by using an isolated perfused liver system, showed that there was an increase in the TC I1 level in the perfusate with time. This, it was suggested, indicated synthesis of TC I1 by the liver. However, an alternative explanation is that TC I1 was leached out of the dying tissue throughout the perfusion. Sonneborn, Abounda & Mendez-Picon (1972) have produced evidence in favour of extra-hepatic sources of TC 11. Thus, hepatectomized dogs were able to restore their unsaturated plasma TC I1 level and this was abolished by cycloheximide indicating that the restoration of free TC I1 was related to de novo protein synthesis. This interpretation assumes that vitamin B,, does not dissociate from TC 11, that such TC I1 does not recirculate and that cycloheximide does not interfere with TC 11-vitamin B12 dissociation.
This study was concerned with the role of the liver in the synthesis of TC 11, by using the isolated rat liver with the perfusate containing ['4C]leucine as a label for freshly synthesized protein.
MATERIALS A N D M E T H O D S
The system of rat liver perfusion was that described by Hoffenberg, Gordon & Black (1971) and Tavill, East, Black, Nadkarni & Hoffenberg (1973) . Two types of perfusate were used: (1) a homologous perfusate of fresh whole rat blood, the plasma of which has a relatively low vitamin B,,-binding capacity, was used to study changes in transcobalamin levels, and (2) a heterologous perfusate of fresh heparinized rabbit plasma and rat cells (packed cell volume of about 30%) washed in heparinized saline to remove white cells and rat plasma was used to measure the incorporation of 14C-labelled L-leucine into vitamin B,,-binding proteins. In the latter system the rate of synthesis of albumin and transferrin measured by a radial immunodiffusion method over a 5 h period of perfusion was similar t o that noted in the normally fed rat (Tavill el al., 1973). The [14C]leucine (25 pCi; specific radioactivity 270 mCi/mM, Radiochemical Centre, Amersham) was added to the reservoir shortly after the beginning of the perfusion.
The vitamin B,,-binding capacity of the perfusate was measured by dialysis using 1 ml volumes and 25 ng of 57Co-labelled vitamin B12 (Chanarin, 1969) . TC I and TC I1 levels were measured after chromatography on Sephadex G-200 and elution with 0.04 M-phosphate buffer, pH 7.4, containing 0.5 M-NaCl, and were expressed as binding capacityfor vitamin B12. Separation of labelled TC I1 from albumin was achieved by repeated chromatography on Sephadex G-100 with a 2.8 cm x 145 cm column. Radioactivity was counted by liquid scintillation after precipitation with trichloroacetic acid, and dissolution in solubilizer (N.C.S., Nuclear-Chicago Corporation). Quenching was less than 1 % of total counts. Recovery of I4C-labelled leucine or 57Co-labelled vitamin B1, from the column was between 90 and 100%.
RESULTS
In six perfusion experiments with rat plasma the mean increase of vitamin B12-binding capacity of the perfusate was 2.83 (SD 0-75) ng/ml (Table 1) . Chromatography on Sephadex G-200 (Fig. 1) showed that the increase was almost entirely due to an increase in TC I1 (eluting between 100 and 135 ml) confirming the observations of Tan Lk Hansen (1968). Very little vitamin Blz was bound in the position of TC I (eluting between 75 and 100 ml) and there was no detectable increase in TC I during the perfusion.
[14C]Leucine was incorporated into all the absorbance peaks of the initial Sephadex G-100 elution profile. A trail of 14C radioactivity was eluted from the perfusate in the low-molecularweight region possessing 57Co-labelled vitamin B ,-binding properties. Separation of this TC-I1 region from albumin by repeated chromatography on Sephadex G-100 (Fig. 2) demonstrated coincidence of the peak of 14C radioactivity with the bound "Co-labelled B12, suggesting de n o w synthesis of TC I1 by the perfused liver. 
